The halide ligands of [Fe 4 C(CO) 12 2-(7) were prepared by substitution of the halides of 1 with diethyldithiocarbamate and pyrazolate, in the presence of Cu(I) ions. All of these products were characterized by X-ray analysis. 3 and 4 and 5 are square based pyramids, with iron in the apical sites, the bridging ligands connect the two copper atoms in 3 and 4. 6 and 7 are octahedral clusters with an additional copper ion held in place by the two bridging anionic ligands, forming a Cu 3 triangle with Cu-Cu distances ranging 2.63-3.13 Å . In 7, an additional unbridged cuprophilic interaction (2.75 Å ) is formed between two such cluster units. DFT calculations were able to reproduce the structural deformations of 3-5, and related their differences to the back-donation from the ligand to Cu. Additionally, DFT found that, in solution, the tight ion pair [NEt 4 ] 2 7 is almost isoenergetic with the monomeric form. Thus, 3, 4 and 7 are entities of nanometric size, assembled either through conventional metal-ligand bonds or weaker electrostatic interactions. None of them allows electronic communication between the two monomeric units, as shown by electrochemistry and spectroelectrochemical studies. (dppe = PPh 2 CH 2 CH 2 PPh 2 , pyz = pyrazine C 4 N 2 H 4 , py = pyridine C 5 H 5 N, pz = pyrazolate C 3 N 2 H 3 -).
Aggregation of metal clusters with polytopic ligands may represent a chemical approach to the bottom-up preparation of nanostructures with well defined composition, size and shape. In the field of carbonyl clusters, progresses are limited by their scarce propensity to carbonyl substitution and by the lack of suitable soft ligands.
1 These difficulties can be overcome by using heterodentate phosphines 2 or functionalizing the clusters with electrophilic M-L + fragments. 3 Potentially, these studies would lead to the obtainment of coordination polymers or molecular wires that, owing to the well known sink behaviour of metal clusters, can find application for nanoelectronic devices. 4 As an example, Fe-Te-Cu 5 and Ru-Te-Cu 6 clusters have been used for the formation of 1D-polymers with dipyridine or halogen bridge, that were found to be semiconductors with dc conductivities on the order of 10 -2 X -1 cm -1 . Similarly, having synthesized two Fe-Cu heterometallic clusters, [Fe 5 C(CO) 14 7 we exploited the reactivity of the latter for the formation of coordination polymers with bifunctional N-donors, such as pyrazine or 4,4¢-dipyridine. 8 In order to obtain different supramolecular assemblies, we employed other bifunctional ligands (not necessarily linear) and were able to construct some dimeric structures; however, besides the anticipated ligand substitution, we also observed structural rearrangements of the metal core, caused by loss/gain of copper ions. When copper atoms are incorporated in the cluster, they form Cu 3 (m-S 2 CNEt 2 ) 2 and Cu 3 (m-pz) 2 units, reminiscent of the staples found in gold nanoparticles.
9
In this paper we describe the syntheses, the physico-chemical and theoretical characterization and the crystal structures of the resulting derivatives, showing that large molecular clusters of nanometric dimensions can be assembled not only through conventional ligand-metal bonds, but also with weaker interactions, such as attractive forces between equally charged metal ions (usually referred to as metallophilicity).
Results

The syntheses
In the clusters [Fe 4 C(CO) 12 The product was characterized by elemental analysis and X-ray diffraction. Attempts to obtain 31 P NMR failed, since the spectra only showed a broad signal at ca. 10 ppm, attributable to the P atoms of the tetrahedral counterion.
14 The signal of the P atoms in 3 could not be detected, presumably because of the low symmetry of the copper site and the quadrupolar nature of 63 Cu and 65 Cu.
15
The reaction of (NEt 4 ) 2 2 with pyrazine, in the presence of excess Ag + , yielded (NEt 4 ) 2 [{Fe 4 C(CO) 12 Cu} 2 (m-pyz)], ((NEt 4 ) 2 4) based on the same pentatomic cluster. In this case, the partial fragmentation of the cluster was brought about by the excess of silver ions which may also act as an oxidant. Accordingly, the reaction of [Fe 4 C(CO) 12 -and halides. The 1 H NMR of 7 shows three equally intense singlets, in agreement with the solid state structure. The spectrum is invariant upon dilution, and in different solvents (THF and acetone). This result is not very informative, being consistent either with the presence of only one form in those conditions, or with a fast (on the NMR timescale) monomer/dimer equilibrium. To support the spectroelectrochemical findings, anion 7 was reduced with a THF solution of Na-ketyl, while monitoring the solution by IR. The IR spectrum of the reduced product (n CO bands at 1983, 1963, 1917 cm -1 ) closely matches that obtained by electrochemical reduction (see later; the shift to higher wave numbers in the chemical reduction is possibly due to the formation of tight ionic couples in the Na + salt). 17 The resulting product was oxidized in situ with ferrocenium salts, restoring the original spectrum, with only minor traces of decomposition. Fig. 1 and 2 , respectively, and 5 is shown in Figure S1 of the Supplementary Material. The cationic complex [Cu(dppe) 2 ] + was frequently observed when studying the reactivity of copper and its structure is well known, associated with anionic complexes of copper 10 or other Fe-Cu clusters.
The solid state structures
18
The clusters in 3, 4 and 5 are constituted by square-based pyramidal metallic frameworks, centred by the interstitial carbide. Fe1 occupies the apical site, and copper is in the basal plane, carrying the bridging ligand. These mixed metal clusters, formally derived from [Fe 5 C(CO) 14 (3) . Ellipsoids are drawn at 30% probability. Primed atoms are generated by the (-x, -y, -1-z) symmetry operation. 2-(4). Ellipsoids are drawn at 30% probability. Primed atoms are generated by the (-x, 1-y, -z) symmetry operation. two wing tips (Fe3 and Fe4) connected to the bridging copper. However, this pentanuclear geometry should require 76 CVE's.
20,21
Incidentally, the comparison of 4 and 5 (which carry very similar ligands) clearly shows that their structural variations are not due to steric or electronic properties of the ligand, and are more probably the consequence of packing forces. The comparison also allows us to conclude that the Fe-Cu interactions must be very weak and can be easily accommodated, as also observed in the halide substituted 1 and [{Fe 4 Fig. 3 and 4 , respectively.
The two metallic frameworks are strictly related, both being composed by octahedral Fe 4 Cu 2 units, with the Cu-Cu edge spanned by a third copper ion. The latter is held in place by the second atom (either S-or N-) of the two bridging ligands and forced at short distances (2.78-3.14 Å ) from the other Cu(I) sites. The Cu3X4 arrays, with their bonding distances, are sketched in Fig. 5 . This situation is reminiscent of the "staple" motifs spontaneously formed on gold surfaces 22 18 ] -24 (R = CH 2 CH 2 Ph). These staples not only increase the size of the metallic particles, but are also essential to stabilize the whole molecule, protecting the inner core with multi-ligand structures and widening its HOMO-LUMO gap.
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The structures adopted by 6 and 7 confirm that staples with different bridging motifs may be favoured by multidentate ligands, and this idea was indeed recently applied to the synthesis of gold clusters. 26 Moreover, they suggest that these arrays may not be limited to gold, but can be formed also by copper, when the -(6). Ellipsoids are drawn at 30% probability.
contribution of the Cu-Cu bonds to the total energy is expected to be much smaller. 27 The Cu3-Cu6 separation, as determined in the solid state structure of 7, is relatively short (2.749(1) Å ) and, being unsupported by ligands, can be classified as a "cuprophilic" interaction. 27 On that basis, and following the "complex as ligand" approach, 28 Fe2 distances are all in the short range 2.52-2.56 Å ) and the differences in the Fe-C bonds, which are shorter for the wing tips (1.82-1.83 Å ). However, small differences can be appreciated in the Fe1-C distances of the pyramidal (3) (4) (5) and the octahedral (6-7) clusters: in the former Fe1-C are the longest by far (> 1.95 Å , comparable with that found for the apical iron in the homometallic [Fe 5 C(CO) 14 ] 2-19 ). To the contrary, in the octahedra, Fe1-C and Fe2-C are much more similar (about 1.93 Å ). Average M-M, M-C, and M-CO distances are compared in Table 1 : the values are fairly constant for all the anions even if the Cu-Fe and Cu-Cu bonds show the largest dispersion of data. 2-(7). Ellipsoids are drawn at 25% probability. Table 1 Comparison between average bond lengths (in Å ) and angles in 3-7. Figures in parentheses are esd's on unique values, ± numbers are rmsd's on average bond lengths reversibility in the short times of cyclic voltammetry and two partially reversible reduction processes. Further irreversible anodic processes, not shown in the figure, are also present, and arise from decomposition of the primary oxidation product. In fact, analysis of the voltammetric response of the anodic process with scan rates varying from 0.02 Vs -1 to 2.0 Vs -1 confirms that the pertinent process is coupled to chemical complications, in that: (i) the current function i pa ·v -1/2 remains substantially constant; (ii) the current ratio i pc /i pa increases from 0.7 to 0.9; (iii) the peak-topeak separation increases from 90 mV at 0.02 Vs -1 to 150 mV at 2.0 V s -1 .
Electrochemistry
3 X = P 4 X = N 5 X = N 6 X = S 7 X = N C u -C u - - - 2 . 8 ± 0.1 2.9 ± 0.2 Cu-
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In addition, controlled potential coulometry (E w = + 0.5 V) consumed more than 6 electrons per molecule, thus suggesting that the instantaneously electrogenerated species tends to decompose affording redox active byproducts. In fact, cyclic voltammetric tests on the resulting solution no longer display the original profile.
Concerned with the two sequential reductions occurring at rather negative potential values, the cyclic voltammetric profile points out that they feature a very limited chemical reversibility. In particular, the most cathodic step gives rise to a kind of stripping peak in the back-scan (asterisked peak), that could arise from reoxidation of adsorbed Cu(0) fragments following the Cu(I)/Cu(0) reduction. From a speculative viewpoint, the presence of an inflection in the voltammetric response of the first reduction (which is more evident in the first derivative deconvolute profile, see Figure S2 in the Supplementary Material †) makes it plausible to assume the involvement of two almost completely overlapping processes.
Although the very negative potentials prevented an accurate determination of the number of electrons involved in such processes by controlled potential coulometry, considering that free pyrazine undergoes reduction at -1.57 V, 31 and that dinuclear Cu(I) diimines display ligand-based reductions, 32 it does not seem far-fetched to assign the first reduction as ligand centred.
The pertinent electrode potentials are collected in Table 2 , together with those of the species that will be discussed below.
Since the IR intervention times are usually short enough to allow the identification of unstable electrogenerated species, the IR spectroelectrochemical investigation corresponding with the oxidation process shows the progressive disappearance of the original n CO 33 makes it plausible to assume that the first oxidation is Fe 4 C centred. In this light, the occurrence of a single anodic process supports the conclusion that the two Fe 4 C groups in the dimer 4 are not electronically communicating. On the other hand, such a conclusion is also held in the case of related Fe-Cu octahedral carbide clusters. The pertinent n CO bands are collected in Table 3 , together with those of the species that will be discussed below. In conclusion, it does not seem too ventured that the LUMO of the dianion 4 is mainly contributed by the Cu-pyrazine-Cu fragment, whereas the HOMO receives the main contribution from the Fe 4 C cluster. Let us finally pass to 7. As illustrated in Fig. 8 , which compares its cyclic voltammetric response with that of the monoanion 6 (which can be roughly assumed as the monomer of 7), the complex exhibits a remarkable electron transfer activity, in that it undergoes one oxidation and two reductions, all the processes possessing features of chemical reversibility.
Unfortunately, any attempt to determine the number of electrons involved in each reduction process failed because of fast reoxidation of the electrogenerated species, probably due to traces of air. Nevertheless, some evidence can be gained by comparison with the response of 6. As shown in Fig. 8c , the monoanion undergoes two cathodic processes at about the same potential values as 7, but they possess a lower extent of chemical reversibility, probably because of the higher stabilization imparted to the dianion by the pyrazolate ligand with respect to the dithiocarbamate ligand.
The partial chemical reversibility and electrochemical quasireversibility of the first reduction exhibited by 6 is testified by the analysis of the voltammetric response with scan rates varying from 0.02 Vs -1 to 5.0 Vs -1 , which shows that: (i) the current function i pa ·v -1/2 remains substantially constant; (ii) the current ratio i pa /i pc increases from 0.4 to 1.0; (iii) the peak-to-peak separation increases from 150 mV at 0.02 V s -1 to 350 mV at 2.0 V s -1 . In contrast, the second reduction is completely irreversible. Since controlled potential coulometry (E W = -1.70 V) consumes one electron per molecule, the comparison of the peak heights of equimolar amounts of dimer and monomer suggests that the first reduction (as well as the second reduction) of 7 involves twoelectrons/molecule. On this basis, it appears that the two carbonyl cluster subunits in 7 are not electronically communicating. Fig. 9 shows the overall IR spectroelectrochemical profiles recorded for the progressive reduction of both 6 and 7, corresponding with the first cathodic process.
As in the case of 4, the one-electron reduction of 6 shows that the original terminal n CO bands at 2041 cm 
It is noted that the shift of about 20 cm -1 towards lower wavelengths upon one-electron addition is reminiscent of the behaviour of high-nuclearity platinum carbonyl clusters upon reduction.
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Concerning the IR spectroelectrochemical investigation of 7 illustrated in Fig. 9b, ), which, in agreement with the theoretical calculations, supports the conclusion that the two electrons simultaneously enter a single Fe 4 C unit. Such an aspect, in reality, is somewhat surprising and conceivably reflects the short spectroscopic timescale, in that on the longer electrochemical timescale it is expected that the two electron addition is split in the two carbonyl clusters.
As far as the second reduction of 7 is concerned, Fig.10 shows a fast disappearance of the n CO bands at 2046 cm Even if such a trend is not easily interpreted, it is noteworthy that upon progressive reoxidation, the original IR spectrum is completely restored, confirming the chemical reversibility of the overall reduction pattern.
Considering that there is some voltammetric evidence that, as happens for 4, the second reduction is centred on the bridged Cu ion, in that also in this case an absorption peak appears in the back-scan due to absorption of Cu(0) species (see asterisked peak in Figure S5 in the Supplementary Material †), it is concluded that, as commented above, the first two-electron reduction implies the simultaneous addition of one electron to each Fe 4 C unit, i.e. also in this case the two metal carbonyl units are not communicating.
Theoretical calculations
In order to get a better insight into the structural and electronic features of the synthesized clusters, DFT calculations have been carried out on clusters 3-5, and on clusters [Fe 4 C(CO) 12 CuPyz] -(5a) and [Fe 4 C(CO) 12 CuCl] 2-(5b), 35 in which the py ligand of cluster 5 is replaced by pyz and Cl -, respectively. The X-ray structure of the latter cluster differs from those of 3-5 for the geometrical arrangement of the metallic framework, which, in 5b, is arachno-pentagonal bipyramidal with the Fe1-Cu distance equal to about 3.6 Å .
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Interestingly, two energy minima on the potential energy surface (PES) are found in the geometry optimization of clusters 3-5, 5a and 5b. The main difference between the two conformational isomers lies in the Fe1-Cu distance. For all clusters the most stable isomer has a square based pyramid framework of metal atoms, with Fe1-Cu distances within 2.77-2.63 Å (relevant geometrical parameters of clusters 3-5, 5a and 5b are reported in the Supplementary Material †). The second isomer of 4, 5, 5a, and 5b has an arachno-pentagonal bipyramid arrangement of the metal atoms, with Fe1-Cu distances longer than 3.5 Å , while the arrangement of the metal atoms in 3 is halfway between square based pyramid and arachno-pentagonal bipyramid, with the Fe1-Cu distance equal to 3.13 Å . The calculated Cu1-Fe distance is in good agreement with the experiment for clusters 3, 5b (bp geometry) and 4 (sp geometry), while it differs significantly for both isomers in the case of cluster 5. All other geometrical parameters are very similar in the two isomers, and in fairly good agreement with the X-ray structure (see Supporting Material †).
The energy difference between the two isomers is very small (DE = 0.1, 4.0, 3.8, 2.6 and 0.1 kcal mol -1 for 3, 4, 5, and 5a and 5b respectively) indicating, as suggested above, that the Fe1-Cu interaction is very weak, and that the discrepancy between the calculated and measured value of the Fe1-Cu distance in 5 is indeed due to crystal packing forces.
It is interesting to note that the energy difference between the two isomers is fairly well correlated to the donor/acceptor properties of the ligand coordinated to the Cu atom. In fact, the net charge transferred from the ligand to the metal framework is larger for clusters 3 and 5b, for which the two isomers are almost isoenergetic (see Table 4 ). In clusters 4, 5, and 5a, due to the back-bonding donation, a net charge is transferred from the metal framework to the ligand, and the square based pyramid isomer is more stable than the arachno-pentagonal bipyramid one. The corresponding charge on the Cu atom clearly depends on the charge transferred from the ligand. The charge is larger for 4, 5, and 5a than for 3 and 5b. The interaction between the Cu atom and the negatively charged Fe1 atom is therefore correlated to the charge of these two centers, explaining the differences in stabilities.
Frontier orbital energies and LUMO-HOMO energy gaps DE HO→LU (in eV) of metal cluster 3-5, 5a, and 5b are reported in Table 5. The nature of the ligand coordinated to the [Fe 4 C(CO) 12 Cu] -core strongly affects the energy gap in these clusters. In fact, the DE HO→LU of 4, 5 and 5a, where the ligand is pyz or py, is significantly smaller than that of 3, and 5b where the ligand is dppe or Cl -. Interestingly, in the former set of clusters the LUMO is localized on the pyz (or py) ligand, while the HOMO is localized on the [Fe 4 C(CO) 12 Cu] -core. On the other hand, in 3 and 5b both HOMO and LUMO are localized on the metallic core. As an example, the frontier orbitals of clusters 3 and 4 are shown in Fig. 11 . The comparison of the HOMO (e HOMO ) and LUMO (e LUMO ) energies of these two clusters, which feature the same total charge, clearly indicates that the difference in DE HO→LU is due to e LUMO . In fact, the e HOMO of 4 and 3 are very similar, confirming the same nature of the HOMO in the two clusters, whereas the e LUMO of 4 is about 1 eV lower in energy than in 3, indicating that the localization of the LUMO on the ligand in 4 has the largest impact on the DE HO→LU .
These results support the electrochemical observations discussed in the previous section.
5a has the same ligand as 4 (pyz), and it features the same total charge as 5 so that the orbital energies of 5 and 5a can be directly compared.
This comparison shows that the e LUMO of the latter is about 0.4 eV smaller than that of the former. These values compare well with the trend in the experimental reduction potentials discussed above for 4 and 5 and assigned to the different reduction potential of pyz and py, respectively. It should be noted that DE HO→LU of 5a is slightly smaller than in 5.
Geometry optimization of the dianion 7 in vacuo leads to the dissociation of the cluster into the two [ the Cu3-Cu6 distance constrained at the X-ray value, and the two isolated monomers (7-mon) is equal to about 22 kcal mol -1 in favor of the latter, a value that is only slightly smaller (20 kcal mol -1 units, which largely overwhelms the weak "cuprophilic" interaction between the two Cu atoms. These considerations suggest that counter-ions, and solvent effects could play a relevant role in stabilizing the dimeric species.
In fact, when a geometry optimization is performed on the [NEt 4 ] 2 7 supramolecular system, in which the two NEt 4 + counter ions are initially placed at their X-ray positions, and the THF solvent is included implicitly using the COSMO approach a completely different result emerges. The cluster [ + ions are essential to keep the two monomeric units close to each other. In this respect we should note that DFT methods generally underestimate intermolecular interactions, and therefore the calculated DE value could be considered as a lower limit.
The NEt 4 + ions in the supramolecular system is a staple for the two monomeric units. These computational results may find further experimental support from the recent DLS measurement, consistent with aggregation of carbonyl clusters in solution in huge particles, possibly constituted by extensive chunks of ionic lattices.
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The LUMO and LUMO + 1 of [NEt 4 ] 2 7 (see Fig. 12 ) are almost degenerate and fully localized over the two different monomer units. A similar splitting in energy is observed for the other orbitals, and could be ascribed to the interaction with the nonsymmetric NEt 4 + staples (see the orbital correlation diagram reported in Figure S6 in the Supplementary Material †). In addition, the orbital energies are not significantly affected by the formation of the dimer, since these energies are very similar to those of the separate monomers. Therefore, we can conclude that, in agreement with the above cited spectroelectrochemical findings, there is no electronic communication between the two metal carbonyl units.
Experimental
All the solvents were purified and dried by conventional methods and stored under nitrogen. All the reactions were carried out under an oxygen-free nitrogen atmosphere using the Schlenk-tube technique. 6 ] electrochemical grade (Fluka) was used as supporting electrolyte.
Cyclic voltammetry was performed in a three electrode cell containing the working electrode surrounded by a platinum-spiral counter electrode, and the reference electrode (Ag/AgCl or SCE) mounted with a Luggin capillary. Platinum, gold or glassy-carbon electrodes were used as working electrodes. For low-temperature measurements, a non-isothermal assembly was set up in which the central part of the cell was enclosed by a thermostatic jacket through which a cooled liquid was circulated.
Controlled potential coulometry was performed in an H-shaped cell with anodic and cathodic compartments separated by a sintered-glass disk. The working macroelectrode was a platinum gauze; a mercury pool was used as the counter electrode. A BAS 100 W electrochemical analyser was used as the polarising unit. All the potential values have been measured with respect to SCE electrode. Under the present experimental conditions, the one-electron oxidation of ferrocene occurs at E
• ¢ = + 0.39 V in dichloromethane, and at E
• ¢ = + 0.54 V in tetrahydrofuran solutions.
IR spectroelectrochemical measurements were carried out using a FT-IR System SPECTRUM BX spectrophotometer. The optically transparent thin-layer cell (OTTLE cell) was constituted by a Pt-minigrid working electrode (32 wires/cm), a Pt minigrid auxiliary electrode, and a Ag wire pseudoreference sandwiched by CaF 2 windows. 39 During controlled potential coulometry, the electrode potential was controlled by an Amel potentiostat 2059 equipped with an Amel function generator 568. 14 CuCl] (0.14 g, 0.13 mmol) in THF (20 mL) was treated with AgBF 4 (0.054 g, 0.27 mmol) and stirred at room temperature for about 2h. Then the white precipitate formed was eliminated by filtration and solid pyrazine (0.023 g, 0.29 mmol) was added in one portion. After stirring overnight, the suspension was filtered and the solution was evaporated to dryness. Crystals suitable for X-Ray analysis were obtained by cautious layering of heptane (10 mL) over the residue dissolved in CH 2 Cl 2 (5 mL).
Yield: 69% (0.079 g 5) X-ray data collections and structure determinations. Crystal data are summarised in Table 6 . The diffraction experiments were carried out on a Bruker APEX II CCD area-detector diffractometer at 120, 150, and 296 K. No crystal decay was observed, so that no time-decay correction was needed. The collected frames were processed with the software SAINT, 40 and an empirical absorption correction was applied (SADABS) 41 to the collected reflections. The calculations were performed using the Personal Structure Determination Package 42 and the physical constants tabulated therein. 43 The structures were solved by direct methods (SHELXS) 44 and refined by full-matrix least-squares using all reflections and minimising the function R w(F o 2 -kF c 2 )
2 (refinement on F 2 ). In [NEt 4 ] 2 7·CH 2 Cl 2 the solvent molecule is partially disordered, with atoms C37 and Cl1 ordered, and the other chlorine atom split into three peaks, having occupancy factors of 0.50, 0.25, and 0.25, respectively. These last three chlorine atoms were refined isotropically, and the two hydrogen atoms of the molecule were ignored. All the other non-hydrogen atoms were refined with anisotropic thermal factors. In [Cu(dppe) 2 ] 2 3·2THF, in which the anion lies on a crystallographic inversion center, hydrogen atoms H1 and H2, bonded to the ethylic carbon atom C13, were detected in the final Fourier maps and not refined. Similarly, in [NEt 4 ] 2 4, hydrogen atoms H1 and H2, bonded to the pyrazinic carbon atoms C13 and C14, respectively, were detected in the final Fourier maps and not refined. All the other, nonmentioned hydrogen atoms were placed in their ideal positions (C-H = 0.97 Å ), with the thermal parameter U being 1.10 times that of the carbon atom to which they are attached, and not refined. In the final Fourier maps the maximum residuals were 1.82 (25) (29) , -0.50 (27) , -0.84 (29) , and -1.52(36) e·Å -3 .
6) Computational methods.
DFT calculations have been carried out using the pure functional BP86 45, 46 and an all-electron valence triple-z basis set with polarization on all atoms (TZVP).
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Calculations have been carried out with the TURBOMOLE 5.9 suite 48 applying the resolution-of-the-identity technique.
49,50
Stationary points of the energy hypersurface have been located by means of energy gradient techniques.
Geometry 
52
Conclusions
The copper sites of [Fe 4 C(CO) 12 Cu x ] clusters (x = 1-3) can be used to connect them with bridging ligands, constructing oligomeric or polymeric structures. The ammonium salts of 4 and 7 are well soluble and therefore suitable for electrochemical experiments, to ascertain the eventual electronic communication between the metallic units. Despite the presence of definite M-L bonds in 4, and a weaker cuprophilic interaction in 7, communication between the two clusters is absent in both. Even if multicopper assemblies frequently display fluorescence properties, 53 preliminary experiments seem to exclude interesting features for ) to achieve our original goal, the formation of coordination polymers.
